N-glycan-dependent cell-surface expression of the P2Y2 receptor and N-glycan-independent distribution to lipid rafts.
P2Y2 receptor (P2Y2R) is a G-protein-coupled receptor (GPCR) that couples with Gαq/11 and is stimulated by ATP and UTP. P2Y2R is involved in pain, proinflammatory changes, and blood pressure control. Some GPCRs are localized in lipid rafts for interaction with other signaling molecules. In this study, we prepared N-glycan-deficient mutants by mutating the two consensus Asn residues for N-glycosylation to Gln to examine intracellular localization and association with lipid rafts. Western blotting of the wild type (WT) protein and mutants (N9Q, N13Q, N9Q/N13Q) in COS-7 cells showed that both Asn residues were glycosylated in the WT. Fluorescent microscopy analysis showed that WT, N9Q and N13Q were expressed in the endoplasmic reticulum (ER), Golgi body, and cell membrane, but N9Q/N13Q was only found in the ER. WT, N9Q and N13Q moved from the cell surface to endosomes within 15 min after UTP stimulation. WT and the N9Q/N13Q glycosylation-deficient mutant appeared in the detergent insoluble membrane fraction, lipid raft. These findings suggest that P2Y2R is localized in lipid rafts in the ER during biosynthesis, and that N-glycosylation is required for subsequent expression in the cell membrane. In the presence of epoxomicin, a proteasome inhibitor, there was a significant increase in the level of N9Q/N13Q, which suggests that N-glycan-deficient P2Y2R undergoes proteasomal degradation.